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IN THE CLAIMS: 



1. (Currently Amended) A v ector — o o timat i on system for 
processing a sequence of input vectors, saic} input vectors each 



comprising a plurality of element values 



and said system 



comprising: 

a digital filter with a filter vector input for 
receiving said sequence of input vectors obtained from a 
digitized speech signal and a predictor gain input for 
controlling characteristics of said filter, said digital 
filter also having both a current slowly evolving filter 
estimate output and a previous slowly evolving filter 
estimate output, said current slowly evolving filter 
estimate output providing a current filtered estimate 
vector of current filtered estimate element values of a 
slowly evolving component of said sequence of input vectors 
and said previous slowly evolving filter estimate output 
providing a previous filtered estimate vector of previous 
filtered estimate element values of said slowly evolving 
component of said sequence of input vectors; aa4 

a parameter estimator having an estimator vector input 
for receiving said sequence of input vectors and a previous 
slowly evolving filter estimate input coupled to said 
previous slowly evolving filter estimate output, said 
parameter estimator further includes, a predictor gain 
output coupled to said predictor gain input-r j_ 

a smoother module having inputs coupled respectively 
to at least two outputs of said digital filter, said 
smoother module having a smoothed estimate output providing 
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a smoothed estimate value of a said previous slowly 
evolving component; and 

a slowly evolving component encoder with an input 
coupled to said smoothed estimate output, 

wherein when aaid veefeoa r— ■ estimati on ' system receives a 
cu rrent input vector that is one of said sequence of said 
input vectors, said parameter estimator provides a current 
predictor gain vector of current predictor gain element ' 
values at said predictor gain input each of said current 
predictor gain element values modifying both one of said 
cu rrent filtered estimate element val ues at said current 
s lowly evolving filter estimate outp ut and said smoothed 
estimate value, each of said curr ent predictor gain element 
values being dependent upon both a . said previous filtered 
estimate vector received at sai d slowly evolving filter 
est imate input and a said current input? vector received at 
sa id estimator vector input? and wherein the slowly evolving 
component encoder processes said smoothed estimate value to 
provide a digitized encoded slowly evolving component of the 
speech signal, 

I: 

w-hear-eif* — when — said — v e ctor — o ofe -i mation — oyst e m! r o c o ivop — a — c urrent 
4j=tpu-t- ..Ar-e ctor — that — is — ©&e — — said sequ e nce — — paid-- input 
vqgeo^ — caid param e t e r e sfe - i m a - t or— provid e s a — gurroa fe — predictor 
gain — veofe©¥ — of — curr e nt — pr e dicate d — gain — el e ment — va^u- ec at — said 

predict, — gaift — input — each o£ — -sa4 d - current — pr e dictor — gain 

e lem e nt. — valu es modifyin g — ©ae — — said — a ajLd ■■ ■© ^ ■ rr e nt — filter e d 
ootimabe — e lement — value p — at oai d — current — &-l owly — evol-vi^g — filter 
e stimat e — ourfegttfe-i — each — — said — curr e n t — pre dictor — gain — o l a ment 
valu e s — b e ing d e p e ndent — u-p<3& — both — said — &m — o f previous — filt e r e d 
e stimate olomont values— rec e iv e d at s aid s4ow4 y evolving filfe e »i ? 
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ggfc-i mate input an d an element valu e of s aid cur 
r o c o i v ed - at said agfeb- mator - vector input « 

2 , (Currently Amended) A vector — - frc - timation system as 
claimed in claim 1, wherein said parameter estimator is 
characterised by said current predictor gain element values 
being dependent upon both a sequence of previous input vectors 
and a sequ e nce of said previous filtered estimate vectors. 

s aid ■ g>TOV - ious filt e red ootimate elem oa fc-valua s-r 

3, (Currently Amended) A v e ctor — estimation system as 
claimed in claim 1, wherein said filter has a predictor error 
variance output and an observation noise variance input, said 
predictor error variance output providing a current predictor 
error variance vector of current predictor error variance 
element values. 

4 , (Currently Amended) A vector - ootimation ^system as claimed in 

i : 

claim 1, wherein when said vector estimation system receives 
said current input vector, said parameter Estimator provides a 
current observation noise variance vector of ! curren t observation 
noise variance element values at said observation noise variance 
output thereby modifying said current filtered estimate element 
values an said current slowly evolving filt er e stimate output, 
said current observation noise variance e lemen t values being 
dependent upon a said previous filtered estimate vector received 
at said previous slowly evolving filter e sti mate input, said 
current input, vector received at said estima t or vector input, a 
said current predictor gain vector and a said cu r rent predictor 
error variance vector. 

a current observation noioo variance vector of current 
observation -noise variance element values at said o b-s e -j wation 
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noise variance output thereby modifying said current fi4 ' fe e*efl 
Gptimatc element valuea at said current slowly evo l ving filtM * 
cotima - tG output, sa i d current obocrvation noipc variance clcmo^ 
valuca being dependc - nt upon one of- aaid - previous filtered 
estimate valttGQ received at oaid previous olowly evolving filter 
estimate input, oaid current input vector received at said 
cotima - tor vector - - j r nput, one of aai - d current predictor ga£ t* 
valuca and one of do id current predictor crrar variance values. 

5. (Currently Amended) A voctor estimation as claimed in 
claim 1, wherein the parameter estimator has an unvoiced speech 
module that determines the. current input vector's harmonic 
energy content by assessing the current predictor gain element 
values and depending upon the current predictor gain element 
values the parameter estimator selectively sets the &ke~ current 
observation noise variance values. 

6, (Currently Amended) A waotor — as timati - o a system for 
processing a sequence of input vectors, said input vectors each 
comprising a plurality of element values, and said system 
comprising: 

a digital filter with a filte^i vector input for 
receiving said sequence of input vectors obtained from a 
digitized speech signal and an observation noise variance 
input for controlling characteristics of said filter, said 
digital filter also having a current slowly evolving filter 
estimate output, a predictor error variance output and a 
previous slowly evolving filter estimate output, said 
current slowly evolving filter estimate output providing a 
current filtered estimate vector of current filtered 
estimate element values of a slowly evolving component of 
said sequence of input vectors, said predictor error 
variance output providing a current predictor error 
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variance vector of current predictor error variance element 
values and said previous slowly evolving filter estimate 
output providing a previous filtered ijestimate vector of 
previous filtered estimate element valjues of said Blowly 
evolving component of said sequence of jjfrput vectors; ast4 

a parameter estimator having an estimator vector input 
for receiving said sequence of input vectors and a previous 
slowly evolving filter estimate input coupled to said 
previous slowly evolving filter estimate output, said 
parameter estimator further includes g. observation noise 
variance output coupled to said observation noise variance 
input and a predictor error variance input coupled to said 
predictor error variance output v j_ 

a smoother module having inputs coupled respectively 
to at least two outputs of said digital filter, said 
smoother module having a smoothed estimate output providing 
a smoothed estimate value of a said previous slowly 
evolving component; and 

a slowly evolving component encejder with an input 
coupled to said smoothed estimate output, 

wherein when said v- e^ cor e otimation ; system receives a 
current input vector # jt h a t _ is one of said sequence of sai d 
input vectors, said p ar ameter estimator provides a current 
observation noise vari an ce vector of current observation 
noise variance element values at said observation noise 
variance input each of said current observation noise 
variance element values modifying both one of said current 
filtered estimate element values at said current slowly 
evolving f ilter estima te o utput and Baid smoothed estimate 
value, each of said current observation noise variance 
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element values being dependent upon said current input 
vector/ said current predictor error variance vector and said 
previous filtered estimate vector > and wherein the slowly 
evolving component: encoder processes said smoothed estimate 
value to provide a digitized encoded slowly evolving 
component of the speech signal . 

whQr a*!-*! — wfo^a — said — v e ctor — eatim arfc- ief* — oyctem — r e ceiv e s — a — stt^eftfe- 
inpu t — v e ctor — fcfeebfe — is — eae — — &a4.-4 se^u-enee- — e£ — s aid — input 
v e ctor s f> s aid p aga mac e av estimator pra ^idec---a~-€t *rr e nt ob s ervation 
nois e — varianc e — w&ofco a s — — curr e nt — observa tion — noi se — varianoo 
element, va l uoc -^ at said observati on— aoi- pe variance input ea eh^ai 

enae — — said — curr a n t — f - i - lt e red — estimat e — ©ietRestfe — valu e s — a-t — s aid 
curr e nt — slowly — a volvA aag — f - i - lter — e stimat e — output , oa oh— of ■ — aaid 

current — obeervation fooioc — variance element valuco boi-i^ 

dependent upon an element of oaid current — arft put— vector r — one of 
oaid - current predictor — error variance — element valued — and one of 
oaid previous - f iltorcd -'- eatimatc clement values. 

7. (Currently Amended) A v e ctor es timation as claimed 
in claim 6, wherein the parameter estimator has an unvoiced 
speech module that determines the current input vector's 
harmonic energy content by assessing the current predictor gain 
element values and depending upon the current predictor gain 
element values the parameter estimator selectively sets the 
current observation noise variance values. 

a. (Currently Amended) A v e ctor optimation as claimed in 
claim 6, wherein said digital filter further includes: 
a slowly evolving predicted estimate output providing a current 
predicted estimate vector of current predicted estimate element 
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values of said slowly evolving component of said sequence of 
input vectors. 

9. (Cancelled) . 

10 . (Currently Amended) A v e ctor — e stimation system as 
claimed in claim 3- 6, wherein said smoother module has five 
inputs coupled to respective outputs of said filter. 

11. (Cancelled) . 

12 . (Currently Amended) A v -a ctor — e stimation system as 
claimed in claim -li 6, wherein said smoothed estimate output is 
coupled to a smoothed estimate input of said parameter 
estimator* 

13 . (Cancelled) ♦ 

14. (Cancelled). 

15 . (Cancelled) , 

ofl-e-- of ■ said pr e vious — f i Iner - ed ■ -sct - ima t ^ va-Lu^, — oae- e l e m e nt 
of s aid current - input voctor, — one of s aid our p ent pr e dictor— gain 
e lemon k-^Ea-l- u eg. and on e of said curr e nt pred ic-t-o g error- v^ - ^i - ance 

T VAJL VA.-W O". 

16 . (Cancelled) . 

17. {Currently Amended) An encoder for processing a 
digitized Bpeech signal, said encoder comprising: 

a signal normalization module for processing the 
digitized speech signal to provide a sequence of input 
vectors each comprising a plurality of element values; 
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a digital filter with a filter vector input coupled to 
an output of the signal normalization module for receiving 
said sequence of input vectors, the digital filter also 
having an observation noise variance input for controlling 
characteristics of said filter, said digital filter also 
having a current slowly evolving filter estimate output, a 
predictor error variance output and a previous slowly 
evolving filter estimate output, said current slowly 
evolving filter estimate output providing a current 
filtered estimate vector of current- filtered estimate 
element values of a slowly evolving component of said 
sequence of input vectors , said predictor error variance 
output providing a current predictor error variance vector 
of current predictor error variance element values and said 
previous slowly evolving filter estimate output providing a 
previous filtered estimate vector of previous filtered 
estimate element values of said slowly evolving component 
of said sequence of input vectors; and 

a parameter estimator having an estimator vector input 
for receiving said sequence of input vectors and a previous 
slowly evolving filter estimate input: coupled to said 
previous slowly evolving filter estimate output, said 
parameter estimator further includes a observation noise 
variance output coupled to said observation noise variance 
input and a predictor error variance input coupled to said 
predictor error variance output-r; 

a smoother module having inputs coupled respectively 
to at least two outputs of said digital filter, said 
smoother module having a smoothed estimate output providing 
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a — smoothed estimate value of a said previous slowly 
evolving component; and 

B — slowly evolving component encoder with an input 
coupled to said smooched estimate output, 

wherein when said se ctor e otimation oyptom encoder 
receives a current input vector that is one of said 
sequence of said input vectors, said parameter estimator 
provides a current observation noise variance vector of 
current observation noise variance element values at said 
observation noise variance input each of said current 
observation noise variance element values modifying both 
one of said current filtered estimate element values at 
said current slowly evolving filter estimate output and 
said smoothed estimate value , each of said cur rent 
observation noise variance element values being dependent 
upon a sai d current input vector, said current predictor 
error vari ance vecto r and said previous filtered estimate 
vector, a nd wherein the slowly evolving component encoder 
processes s aid current filtered est imatei value to provide a 
digitized encoded slowly evolving component of the speech 
signal , 

each of — said current — ■efe corvation — noise — variance — clement? 
values — being - dependent upon — an — clement — of said current 
input vector, — e **o of — oaid current predictor error variance 
clement valuoo and one of paid previous filtered estimate 
element values. 

18. (Original) An encoder for processing a speech signal 
as claimed in claim 17, wherein the encoder includes an adder 
module with one input coupled to said slowly evolving filter 
estimate output and another input coupled to the output of the 
signal normalization module, wherein in use said adder subtracts 
the said current filtered estimate element values at the output 
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of the vector estimation system from at least one of the 
elements of the sequence of input vectors. 

19. (Original) An encoder for processing a speech signal as 
claimed in claim 18, wherein an output of the adder module is 
coupled to a rapidly evolving component encoder. 

20. (Original) An encoder for processing a speech signal 
as claimed in claim 17 , wherein said parameter estimator is 
characterised by said current predictor gain element values 
being dependent upon both a sequence of previous Filament c of 
♦paid input vectors and a sequence of filtered estimate elomont 
vajruee- vectors . 
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